blood donors in Brasilia, Curitiba and Ribeirão Preto showing a variation in prevalence between 1: 681, 1: 417 and 1: 214, respectively. These findings indicate that CD should not be considered a rare disease in the country (9, 15) . Another finding in studies of epidemiology is that CD is most prevalent in women, with an estimated ratio of two women patients for each man (2, 12, 13) . Early diagnosis and treatment are essential in preventing complications such as malnutrition, osteoporosis, infertility and cancer (16) . Serological tests with antiendomysium antibody and anti-tissue transglutaminase exhibit high sensitivity and specificity (>90%) and are important in the screening of potential celiac patients (18) . Currently, the only available treatment is a gluten-free diet (GFD) (4, 17) , which, once established, stops clinical symptoms, combats nutritional deficiencies, and reduces the risk of developing other autoimmune diseases and malignancies associated with CD (21) . The restrictions imposed by the GFD generate large changes in the daily habits of the patient and their families and can be difficult to maintain throughout life (11, 22) . Thus, there are studies that show an adequate response to therapy in over 30% of patients (4, 14) . The difficulty of finding gluten-free
foods, the high cost and the inadvertent consumption of food containing the substance are factors that contribute to lower adherence to the diet (3) . New treatments for CD have been studied, which include the development of transgenic grain gluten free, blocking epithelial zonulin receptor, and vaccines that induce oral tolerance to gluten. These types of treatment are encouraging results in phase II and III studies and do not depend on patient compliance to the diet (3) . CD, like most chronic diseases, has a negative impact on the quality of life (QOL) of the patient, both for its clinical manifestations that are variable for each individual, and by food restriction that complicates, among other things, interpersonal relationships (8) .
The present study aimed to evaluate the QOL of patients with CD on a capital in southern Brazil through validated questionnaire, comparing the results with clinical and epidemiological data.
METHODS
The study was observational analytic cross-sectional design and was approved by the Ethics Committee on human research of Positivo University.
Patients older than 18 years were included, with a confirmed diagnosis of CD for at least 60 days, attending meetings of the Association of Celiac from Paraná (ACELPAR) and signed an informed consent form (ICF). Individuals who did not meet these criteria were excluded.
The ACELPAR aims to inform about the CD, providing support, recipes and meetings that are held monthly.
Two types of questionnaire were used in the period from June to October 2013. The first with clinical and epidemiological questions (chronological age, age at diagnosis, gender, ethnicity, nationality and family income) and the second entitled Celiac Disease -Quality of Life (CD-QOL) (7) , composed of 20 specific questions to assess the patient's QOL celiac, validated in English and translated into Portuguese by the authors of this study. Each question was rated from one to five, and the total score ranged from 20 to 100 points; the higher the score, the worse QOL.
RESULTS
Over 103 questionnaires were evaluated, 96 (93.2%) patients were female and seven (6.8%) were male. Because of the low number of men who responded to the questionnaire, its exclusion from the statistical analysis was required. Demographical data are shown in Table 1 . All respondents reported being doers of GFD.
Among the 96 questionnaires analyzed, the average score was 56.63±12.35 (95% CI = 53.1 to 58.9 points), with a minimum value of 28 and a maximum of 88 points. Twenty-four patients (25%) had higher scores on average and a standard deviation of 68 points; of these, eight (8.3%) totaled more than 80 points, suggesting a worse QOL. Considering that 75% of patients accounted for less than 68 points, it was inferred that the QOL assessed by the questionnaire used in the study was fairly well studied in CD.
The comparison between the CD-QOL scores and family income ( Figure 1 ) lower and higher than five minimum wages was not statistically significant (P=0.139) and less than five times and greater than ten times the minimum wage (P=0.100).
On average, the time diagnosis was 5.1 years, ranging between 1 and 34 years. It is noteworthy that the time of diagnosis implies GFD time for most patients. When com- 
DISCUSSION
QOL evaluate objective and subjective aspects of everyday life. It also evaluate how the needs and expectations of patients are affected by their condition. From this perspective, some authors investigated the impact of CD, and also the GFD, on patients lives (4, 22) . However, no studies on the topic were found in Brazil.
The proportion of CD between the genders is two women to one man (22) . However, in this study, it was necessary to remove the statistical analysis of the data provided by men because of their low adhesion to the research. This fact finds that the low participation of men in ACELPAR meetings, where the questionnaires were administered, and more broadly, their lowest interest in health care, when compared with women. Other authors reported similar findings (6, 20) . Importantly, the ethnic difference between Southern Brazil and other regions of the country was due to the strong European colonization present in the area of data collection. CD is a disease classically associated with white ethnicity and highlights the presence of celiac who declared having African (4.8%) and Asian descent (2.9%), showing a strong ethnic mix of Brazil, even in the South.
In 2011, Barrat et al. (4) assessed the likelihood of developing anxiety and depression in patients with CD. These authors showed that the celiac in the UK have a reduced QOL and are more likely to develop anxiety and depression compared with controls of the same age and gender. In disagreement with the results reported, the present study found that most patients did not have depressed mood.
In 2007, Häuser et al. (10) reported that the correlation between the impact of CD and GFD in the QOL of patients The median age of patients at the time of study entry was 40 years, ranging between 20 and 78 years. Patients with more advanced age had better QOL compared with the younger ones. In dividing the subjects into age groups of 30 to 45 versus greater than 60 years, we obtained a P=0.0199. In the comparison between younger than 30s and older than 60s, a P value of 0.0428 was found (Figure 3) .
Three questions on the CD-QOL were selected for analysis. Of the five options of possible answers, we excluded "sometimes" and considered "often" and "always" as negative and "rarely" and "never" as positive responses. The first issue (number 10), that asked about the feeling of sadness because of CD, showed a positive response of 14% and a negative response of 57.95%. The second (number 12), who questioned the lack of knowledge about the disease, presented a 21.5% positive responses and 50.47% negative ones. The third (number 19) , who questioned the preoccupation with food, showed 18.7% positive responses and 57% negative.
Among people with worse QOL assessed using the questionnaire (n=24), no particulars regarding the studied clinical and epidemiological parameters were observed. is conflicting. American, Canadian and Swedish studies reported similar health-related findings between celiac and the general population with QOL; Italian, German, and Irish studies have shown a reduced QOL. Characteristics related to cultural habits and sociodemographic characteristics partly explain these differences between countries. On the other hand, the results of studies on the QOL of CD cannot be fully comparable because of the various instruments used to collect data with different scores and forms of analysis (10) . In this study, the average score of CD-QOL was 56 points, from 20 to 100 points, according to calculations; 75% of the respondents had values below 68 points, suggesting that the QOL of patients evaluated is slightly better than that found in the literature.
Zarkadas et al. (22) demonstrated the important role of celiac organizations who offer emotional and social support and encourage adherence to the diet. Häuser et al. (19) noted the dissatisfaction of patients in relation to the amount of information provided by the physicians and explained the importance of good physician-patient relationship, which also improves adherence. In the present study, the majority of patients were considered to be sufficiently informed about CD. It is possible that the support of ACELPAR and the medical care offered to patients assessed have influenced the results.
The perception that gluten-free products are generally more expensive than the others suggests that household income may interfere with the GFD. Barrat et al. (4) reported that patients with higher socioeconomic status and college education are more adherent to the GFD because they have more resources to do so. However, there is no evidence to show a clear correlation between these factors and better QOL in patients with CD. In the present study, no statistically significant association between family income and the CD-QOL scores was observed. Additionally, other factors related to the GFD could influence the QOL of these patients. One of the questions this study asked about was the general and constant preoccupation with food, and again, only 18.7% of participants responded affirmatively. This result is surprising because it contradicts the idea that between celiac this is a constant concern.
Diagnosis of CD requires GFD for lifelong. Patients newly diagnosed (less than a year) were compared with those who had the diagnosis longer (over 4 years) and no significant influence was observed on QOL. On the other hand, when compared with celiac over ten years of diagnosis, it has been observed that patients that were longer diagnosed had better (P=0.063). This result suggests that the limitations imposed by disease and GFD also influence the patients, regardless of the length of diet. However, it seems that over the years, there is a better adaptation to the restrictions imposed by the binomial disease-treatment.
Assessing the chronological age of the surveyed, better QOL of patients older than 60 years, when compared with other age groups, was found. It is possible that factors related to this phase of life lead that improved QOL among them stands out to the best adaptation to GFD, more meals taken at home and more time available for food preparation. Local features such as greater access to sources of food without gluten and in greater ability and experience in food preparation are a positive influence and improve adaptation to GFD.
Limitations encountered in the study stemmed from the fact that there is not a record of the number of celiac patients in Brazil, not allowing the calculation of the sample. Similar limitation has been reported by Zarkadas et al. (22) in Canada. In addition, people who frequent celiac associations have greater interest and are better informed about the disease. They also, receive and exchange experiences on how to adapt to the GFD, and these factors can positively influence QOL. Moreover, questions of an intimate nature are not subject to this bias. We also lament the fact of not being able to make comparative analysis between the genders, due to the low number of male respondents to the questionnaire. It is noteworthy that celiac patients should receive a comprehensive treatment that addresses the psychosocial and not just the biological aspects so that the disease causes little influence on their QOL.
The present study showed that the QOL of patients interviewed in a capital of Southern Brazil is higher than expected. There was no association between QOL and factors such as family income, length of diet and age at diagnosis. CD patients surveyed felt well informed, showed no declining trend and showed no constant worry about their food. It is believed that these results are linked to the information and support received, reinforcing the importance of patients associations to better QOL for celiac. Finally, it was found that chronological age greater than 60 years has positively influenced the QOL of celiac patients.
